Ahatraet-Gratings that differ in orientation by as much as 62.5 deg from that of a signal grating raise the signal's threshold by nearly a log unit. The spatial-frequency tuning of the masking effect reaches a maximum slightly below the spatial frequency of the maskers but far from that of any quadratic distortion product. Further, the location of the peak does not depend much on the relative orientation of the signal and maskers thus making it unlikely that the masking effect can be explained in any simple way by the presence of visual nonlinearities. This illustrates the difficulty of attempting to explain human performance in even relatively simple discrimination experiments with models based on mechanisms tuned for spatial frequency and orientation.
INTRODUCTION
There is a variety of evidence consistent with the view that visual patterns, at least in the relatively peripheral parts of the visual system, are processed by arrays of visual mechanisms (channels) each of which responds to stimuli over only a limited range of spatial frequency and orientation (Campbell and Robson, 1968) . Some of the properties of channels have been inferred from adaptation studies (Gelinski, 1968; Pantle and Sekuler, 1968; Blakemore and Campbell, 1969) and from studies of masking with one-dimensional noise (Greis and Roehler, 1970; Stromeyer and Julesz, 1972; Henning er al., 1981; Henning, 1988) . Channels have been compared with simple cells in mammalian visual cortex which also behave as if they were summing devices sensitive to limited ranges of orientation and spatial frequency (Maffei and Fiorentini, 1973; De Valois et al., 1982) .
One psychophysical observation that is difficult to reconcile with this view of the visual system is the finding that a contrast-modulated grating of high spatial-frequency which contains 3 components with spatial frequencies that are factors of n -1, n and n + 1 times their fundamental frequency makes gratings two octaves lower in spatial frequency difficult to see (Henning 1983). This observation makes untenable the notion that the detection of such patterns is determined in any straight-forward way by linear, independent spatial-frequency selective mechanisms (channels); the contrast-modulated grating contains no components with spatial frequencies near the frequency of the signal and so should not affect its detectability.
It has been suggested that some aspects of masking by complex gratings are consistent with a simple second-order nonlinearity at a stage preceding the channel formation (Henning et al., 1975; Nachmias and Rogowitz, 1983) . One effect of such a nonlinearity in response to a contrast modulated grating would be to introduce a component not present in the stimulusa "distortion product"-at the modulation frequency. Further, such distortion products have been observed in the responses of X-cells in the cat's lateral geniculate nucleus (LGN) (Derrington, 1987a) . And it has been shown that the distortion product could cause contrast modulated gratings to mask the physiological response to gratings of the modulation frequency (Derrington, 1987b) . It has also been argued that the even order of the nonlinearity that generates the distortion product allows it to be removed by relatively simple cortical processing, so that effectively linear higherlevel channels could be fabricated (Derrington, 1987a) .
The aim of the experiments described here is to extend the psychophysical study of the hypothetical nonlinear mechanism by examining the masking effect of a stimulus comprising two
